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(54) HYDROPHILIC COATING AGENT AND SURFACE HYDROPHIUC SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a hydrophilic coating agent excellent in hydrophilic property, film-forming property and 
antistatic property and capable of sufficiently exhibiting hydrophilic function without deteriorating a resin material and carrying out 
ultraviolet irradiation by including specific titanium oxide and silicon oxide. 

SOLUTION: This hydrophilic coating agent comprises (A) an amorphous type titanium oxide such as amorphous type titanium 
peroxide sol (A1) [e.g. transparent yellow liquid obtained by adding a basic compound to an aqueous solution of titanium salt, 
washing and separating the resultant pale-bluish white and amorphous titanium hydroxide Ti(OH)4, namely orthotitanic acid 
H4Ti04 and treating the separated compound with hydrogen peroxide solution and having 6.0-7.0pH, 8-20nm particle diameter and 
normally 1.4-1.6wt.% sol concentration], (B) silica oxide such as colloidal silica and as necessary, further (C) an anatase type 
titanium oxide sol (e.g. obtained by heat-treating the component A1 at >100° C). 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The hydrophilic coating agent containing an amorphous mold titanic-acid ghost and silicon oxide. 
[Claim 2] The hydrophilic coating agent containing an amorphous mold titanic-acid ghost, silicon oxide, and a photo catalyst. 
[Claim 3] The hydrophilic coating agent according to claim 1 or 2 whose amorphous mold titanic-acid ghost is an amorphous mold 
titanium peroxide sol. 

[Claim 4] Claims 1-3 whose silicon oxide is colloidal silica are the hydrophilic coating agents of a publication either. 

[Claim 5] The surface hydrophilic radical object characterized by making a base front face come to carry out coating of the 

hydrophilic coating agent according to claim 1 to 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When base front faces, such as a lens, a mirror, a metal, a tile, glass, and fiber, a nonwoven fabric, are 
coated with this invention, it relates to the surface hydrophilic radical object which that front face coated with the hydrophilic 
coating agent and this hydrophilic coating agent which have a hydrophilic operation. 
[0002] 

[Description of the Prior Art] Conventionally, as a coating agent which gives a hydrophilic property, fog resistance, etc. to front 
faces, such as a spectacle lens, a bathroom mirror, and a hypodermic needle, silicon system resin is known well. Moreover, anatase 
mold titanium oxide Ti02 which has photocatalyst ability The coating agent which consists of mixture with silicon system resin is 
coated, and the surface hydrophilic radical object which demonstrates a hydrophilic operation at the time of UV irradiation is also 
known. 
[0003] 

[Problem(s) to be Solved by the Invention] When silicon system resin was used as a hydrophilic coating agent, there was a trouble 
of the dust in atmospheric air etc. having ****( e d) and soiling the front face black with static electricity produced in a silicon 
system resin side. Moreover, the anatase mold titanium oxide Ti02 which has the above-mentioned photocatalyst ability to the 
organic giant-molecule resin substrate (a plastic sheet and plastic lens) currently used abundantly as a base which makes current 
and a photocatalyst support Although ****, such as dust in atmospheric air, could be prevented according to the electrostatic- 
discharge prevention operation by titanium oxide when the hydrophilic coating agent which consists of silicon system resin was 
applied, there was a trouble that degradation of plastics material which consists of organic giant-molecule resin by the 
photocatalyst function was remarkable. Moreover, anatase mold titanium oxide Ti02 which has this photocatalyst ability Having 
needed UV irradiation, in order to demonstrate a hydrophilic function, and the hydrophilic coating agent which consists of silicon 
system resin having un-arranged [ that a hydrophilic function cannot be demonstrated ], when installed in the location where 
ultraviolet rays are not irradiated. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, when it inquires wholeheartedly, the coating agent 
which consists of mixture of an amorphous mold titanic-acid ghost and silicon oxide Excel in membrane formation nature, and it not 
only has the extremely excellent hydrophilic property, but in addition, have the static electricity ********** operation, and it does 
not carry out electrostatic adhesion of the dirt. And it finds out that a hydrophilic function can be enough demonstrated even place 
[ which does not have about / not degrading organic macromolecule resin material / and UV irradiation ], and came to complete 
this invention. 

[0005] Moreover, even if it was the case where there was no UV irradiation in the mixture of an amorphous mold titanic-acid ghost 
and silicon oxide when bases, such as glass and a tile, are coated with the coating agent which comes to mix with a photocatalyst 
further, it came to complete a header and this invention for a surface hydrophilic-property function being demonstrated. 
[0006] That is, this invention relates to the surface hydrophilic radical object characterized by making the hydrophilic coat (layer) 
containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide sol, and silicon oxides, such as 
colloidal silica, form in a base front face. Moreover, this invention relates to the surface hydrophilic radical object characterized by 
making the hydrophilic coat (layer) containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide 
sol, silicon oxide, such as colloidal silica, and photocatalysts, such as anatase mold titanium oxide, form in a base front face. 
Furthermore, this invention relates to the hydrophilic coating agent containing amorphous mold titanic-acid ghosts, such as a 
hydrophilic coating agent containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide sol, and 
silicon oxide, such as colloidal silica, and an amorphous mold titanium peroxide sol, silicon oxide, such as colloidal silica, and 
photocatalysts, such as anatase mold titanium oxide. 
[0007] 

[Embodiment of the Invention] It sets to this invention and is titanium peroxide Ti03 of an amorphous mold as an amorphous mold 
titanic-acid ghost. Amorphous mold titanium oxide Ti02 It can illustrate. In titanium peroxide and amorphous mold titanium oxide of 
an amorphous mold, it is anatase mold titanium oxide Ti02. Rutile type titanium dioxide Ti02 It differs and there is almost no 
photocatalyst function on parenchyma. 

[0008] As amorphous mold titanium peroxide used in this invention, especially a desirable amorphous mold titanium peroxide sol can 
be manufactured as follows, for example. Titanium tetrachloride TiCI4 Aqueous ammonia thru/or hydroxylation alkali like a sodium 
hydroxide are added to a titanium salt water solution [ like ]. If the hydroxylation titanium (OH) Ti 4 of light blueness white and 
amorphism to produce is also called alt.titanic-acid H4Ti04 and processes this hydroxylation titanium with hydrogen peroxide 
solution after washing / separation, the titanium peroxide liquid of the amorphous gestalt of this invention will be obtained. This 
amorphous mold titanium peroxide sol is 8-20nm in pH 6.0-7.0 and particle diameter, and that appearance is the liquid of yellow 
transparence, and even if it saves it in ordinary temperature for a long period of time, it is stable. Moreover, although sol 
concentration is usually adjusted to 1.40 - 1.60%, when the concentration can be adjusted if needed and it uses it by low 
concentration, it is diluted and used with distilled water etc. 

[0009] Moreover, in ordinary temperature, it does not yet crystallize to anatase mold titanium oxide in the amorphous condition, but 
this amorphous mold titanium peroxide sol is excellent in adhesion, membrane formation nature can be high, and a thin film [ that it 
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is uniform and flat ] can be created, and the desiccation coat has the property of being stable, to the photocatalyst besides the 
property in which it does not melt into water. In addition, if the sol of the titanium peroxide of an amorphous mold is heated above 
100 degrees C, what carried out after [ coating] desiccation immobilization of the amorphous moid titanium peroxide sol at the 
base will become anatase mold titanium oxide with heating of 250 degrees C or more by beginning to change to an anatase mold 
titanium oxide sol. 

[0010] The sol-like thing which made solvents, such as a nitric acid, carry out suspension distribution of an impalpable powder-like 
thing or the thing of the shape of this impalpable powder as amorphous mold titanium oxide used in this invention is known. When 
using an impalpable powder-like thing among the amorphous mold titanium oxide which does not have this photocatalyst function, it 
will mix with binders, such as heat-curing water soluble resin, and will coat. 

[0011] As a silicon oxide used in this invention, although siloxanes compounds, such as silicone besides silicon dioxides, such as 
colloidal silica, and organopolysiloxane. and water glass can be mentioned, colloidal silica is desirable. 

[0012] As a photocatalyst which can be used in this invention, Ti02, ZnO, SrTi03, CdS, Although CdO, CaP, InP, In 203, CaAs, 
BaTi03. K2Nb03, Fe203, Ta205. W03 and Sa02, Bi203, NiO, Cu20, SiC, Si02, MoS2 and MoS3, InPb, Ru02. Ce02, etc. can be 
mentioned Powdered also in these, or soHike anatase mold titanium oxide Ti02 It is desirable. 

[0013] Although sol-like anatase mold titanium oxide, i.e., an anatase mold titanium oxide sol, can be manufactured as mentioned 
above by heating an amorphous mold titanium peroxide sol at the temperature of 100 degrees C or more, the titanium oxide sol of 
the anatase mold which the description of an anatase mold titanium oxide sol changes with heating temperature and heating time 
somewhat, for example, is generated by processing at 100 degrees C for 6 hours is 8-20nm in pH 7.5-9.5 and particle diameter, and 
the appearance is the liquid of yellow suspension. Even if it saves this anatase mold titanium oxide sol in ordinary temperature for a 
long period of time, it is stable, but when it mixes with an acid metallurgy group water solution etc., precipitate may arise, and if Na 
ion exists, photocatalyst activity and acid resistance may be spoiled. Moreover, although sol concentration is usually adjusted to 
2.70 - 2.90% of the weight, it can also adjust and use the concentration if needed. 

[0014] As a photocatalyst. "ST-01" (Ishihara Sangyo Kaisha, Ltd. make) of marketing and "ST-31" (Ishihara Sangyo Kaisha, Ltd. 
make) can be used as a titanium dioxide of the shape of powder besides the above-mentioned anatase mold titanium oxide sol. In 
this case, although anythings can be used if a photocatalyst operation does not receive degradation and a photocatalyst function is 
not reduced as a binder, it is desirable to use the above-mentioned amorphous mold titanium peroxide sol which has the 
outstanding adhesive property in ordinary temperature. 

[0015] On a photocatalyst object, photocatalyst functional auxiliary addition metals (Pt, Ag, Rh, RuO, Nb, Cu, Sn, NiO, etc.) can also 
be added in the manufacture process as what carries out the promotion complement of the photo catalysis. Moreover, the particle 
which mixed the particles of a spontaneous mold ultraviolet radiation agent or a light storage mold ultraviolet radiation agent or 
these radiation agents with the photocatalyst in front of shaping is also mixable. 

[0016] The hydrophilic coating agent of this invention can be made to contain the dielectric ceramic ingredient and the conductive 
ceramic ingredient which have an ultraviolet-rays cutoff function and an electrostatic-discharge prevention function with 
amorphous mold titanium oxide and a silicon oxide if needed. 

[0017] Although the thing of the metal quality of the materials, such as aluminum and steel, can be used for the organic quality of 
the materials, such as quality of non-equipments, such as ceramics and glass, organic macromolecule resin, rubber, a tree, and 
paper, and a list, when using that by which the photocatalyst was contained in the coating agent as a base with which the 
hydrophilic constituent of this invention is supported, the base which consists of organic macromolecule material is not desirable. 
Moreover, what it was not restricted to the magnitude or form, but the shape of the shape of the shape of the shape of tabular, a 
needle, and a honeycomb and a fiber and a filtration sheet and a bead, the letter of firing, and they accumulated may be used. 
[0018] As the coating approach of the coating agent of this invention, the approach of making a thin film by methods of 
construction, such as a spray coat, dipping, and a spin coat, is mentioned. Moreover, although determined by film formation engine 
performance which the purpose of hydrophilic grant can attain as thickness of a coating thin film (layer), such as thickness and a 
binder, when using the coating agent which consists of mixture of the amorphous mold titanium peroxide sol which also has the 
binder function, for example, and colloidal silica, coating is usually carried out to the thickness of 0.5 micrometers - 5.0 
micrometers. 

[0019] The hydrophilic coating agent of this invention can be used for dirt prevention of building materials, such as silicon system 
sealing materials, oily caulking materials, etc. between the stimulus pain mitigation at the time of cloudy prevention of show cased 
glass, a bathroom mirror, a spectacle lens, the window glass of an automobile, and the body and impregnation of a hypodermic 
needle in the living body, a windowpane, dew condensation prevention of a skylight, a bathroom, and modular baths, between an 
outer wall and window frames, between a tile and a tile, etc., etc. Moreover, in the case of the coating agent containing a 
photocatalyst. since the contamination organic substance, such as dust adhering to the base front face which consists of non- 
equipments, such as glass and a tile, an oil, and dirt, is disassembled by photocatalyst operation, it can use for sheathing 
construction material etc. 
[0020] 

[Example] Although an example is hung up over below and this invention is explained to it still more concretely, the technical range 
of this invention is not limited to these instantiation. 

The example 1 (manufacture of an amorphous mold titanium peroxide sol) of reference 

It counteracts by mixing what diluted 50% solution (Sumitomo SHITIKUSU, Inc.) of a titanium tetrachloride TiCI4 with distilled water 
70 times, and the thing which diluted 25% solution (Takasugi Pharmaceuticals incorporated company) of ammonium hydroxide 
NH40H with distilled water 10 times to a capacity factor 7:1. The neutralization back pH is adjusted to 6.5-6.8, and the supernatant 
liquor after neglect is thrown away for a while. About 4 times as much distilled water as the amount of gels of Ti (OH)4 which 
remained is added, and it fully agitates and is left. Rinsing is repeated until it checks with a silver chloride and the chlorine ion in 
supernatant liquor is no longer detected, finally supernatant liquor is thrown away, and it leaves only gel. Depending on the case, 
centrifugal separation can perform dehydration processing. If it adds in every 30-minute 2 steps and 210ml of 35% hydrogen 
peroxide solution is agitated at about 5 degrees C to Ti(OH)43600ml of this light blueness white overnight, amorphous mold titanium 
peroxide sol about 2500ml of yellow transparence will be obtained. In addition, in the above-mentioned process, since the insoluble 
matter may deposit in water, such as metatitanic acid, if generation of heat is not suppressed, as for all processes, it is desirable to 
suppress generation of heat and to perform it. 

[0021] The example 2 (manufacture of the titanium oxide sol from an amorphous mold titanium peroxide sol) of reference 

If the above-mentioned amorphous mold titanium peroxide sol is heated at 100 degrees C, anatase mold titanium oxide will arise 



after progress for about 3 hours, and if it heats for about 6 hours, an anatase mold titanium oxide sol will be obtained. Moreover, 
although the thing of yellow opacity will be obtained if it heats at 100 degrees C for 8 hours and light yellow and ****** 
fluorescence will be tinctured with and condensed, and the thing of **** yellow will be obtained if it heats at 100 degrees C for 16 
hours, compared with the above-mentioned 100 degrees C and the thing of 6-hour heating, as for these, a desiccation degree of 
adhesion falls somewhat. Since viscosity is falling compared with amorphous mold titanium peroxide, this titanium oxide sol is used 
to 2.5 % of the weight, condensing so that it may be easy to carry out dipping. 

[0022] What carried out two fold serial dilution of the amorphous mold titanium peroxide sol (it contains 1.7% of the weight as Ti03) 
produced by the example of reference to the float glass of 1 150x150mm of examples. It is colloidal silica (the Nissan chemistry 
company make, trade name Snow tex, and Si02 are contained 20.7%) Ti03 Receiving Si02 The weight ratio coated the above- 
mentioned base using what was mixed so that it might become 0%. 0.5%, 1%, 2%, and 8%, respectively, spray gun FS-G05R-1 which 
has a round shape blowdown nozzle with a diameter [ by Meiji Machine Co., Ltd. ] of 0.54mm in coating — 2 kg/cm3 the Ayr ** — 
using — the amount of blasting — 0.2g/100cm2 ** — it carried out and was made to dry at 80 degrees C after spraying Moreover, 
what did not carry out surface coating was used as contrast. 

[0023] Next, 0.1ml of tap water was dropped at each glass substrate from height of 1cm by the syringe, and the experiment which 
measures the diameter (phi: unit mm) of the waterdrop on a substrate was repeated 4 times after neglect for about 10 minutes, 
without irradiating ultraviolet rays. A result is shown in Table 1. As shown also in Table 1, the surface hydrophilic radical object 
concerning this invention showed the outstanding hydrophilic property. 
[0024] 

[Table 1] 
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[0025] Example 2 amorphous mold titanium peroxide sol Ti03 It replaced with, and when the coating agent which consists of 
mixture of amorphous mold titanium oxide powder (the Idemitsu Kosan make, a trade name; Idemitsu titania) and the heat-curing 
water soluble resin as a binder was used and also having been carried out like the example 1, the almost same result was obtained. 
[0026] When replaced with example 3 colloidal silica, and aquosity acrylic silicon resin (the Rock Paint Co., Ltd. make, a trade name; 
SHIRIKOMAKKUSU) was used and also having been carried out like the example 1, the almost same result was obtained. 
[0027] It is the anatase mold titanium oxide sol further obtained in the example 2 of reference as a photocatalyst by the coating 
agent of example 4 example 1 Ti03 Receiving Ti02 What was added so that a weight ratio might be set to about 1:3 was used, and 
also it carried out like the example 1. A result is shown in Table 2. As shown also in Table 2, the surface hydrophilic radical object 
concerning this invention showed the hydrophilic property which was excellent in spite of having not been UV irradiation Shimo. 
Moreover, as for the coating layer, it turned out under UV irradiation that after prolonged progress does not change at all. 
[0018] 
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[0021] 

[Effect of the Invention] Even place [ the hydrophilic coating agent constituent of this invention absorbs about / excelling in 
membrane formation nature, having an electrostatic prevention operation in addition, and not carrying out electrostatic adhesion of 
the dirt it not only being able to giving the extremely excellent hydrophilic property, but, and not degrading an organic 
macromolecule resin substrate / and ultraviolet rays, and does not have UV irradiation ], it can demonstrate a hydrophilic function 
enough. 
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TECHNICAL FIELD 



[Field of the Invention] When base front faces, such as a lens, a mirror, a metal, a tile, glass, and fiber, a nonwoven fabric, are 
coated with this invention, it relates to the surface hydrophilic radical object which that front face coated with the hydrophilic 
coating agent and this hydrophilic coating agent which have a hydrophilic operation. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, as a coating agent which gives a hydrophilic property, fog resistance, etc. to front 
faces, such as a spectacle lens, a bathroom mirror, and a hypodermic needle, silicon system resin is known well. Moreover, anatase 
mold titanium oxide Ti02 which has photocatalyst ability The coating agent which consists of mixture with silicon system resin is 
coated, and the surface hydrophilic radical object which demonstrates a hydrophilic operation at the time of UV irradiation is also 
known. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Even place [ the hydrophilic coating agent constituent of this invention absorbs about / excelling in 
membrane formation nature, having an electrostatic prevention operation in addition, and not carrying out electrostatic adhesion of 
the dirt it not only being able to giving the extremely excellent hydrophilic property, but, and not degrading an organic 
macromolecule resin substrate / and ultraviolet rays, and does not have UV irradiation ], it can demonstrate a hydrophilic function 
enough. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When silicon system resin was used as a hydrophilic coating agent, there was a trouble 
of the dust in atmospheric air etc. having ****(ed) and soiling the front face black with static electricity produced in a silicon 
system resin side. Moreover, the anatase mold titanium oxide Ti02 which has the above-mentioned photocatalyst ability to the 
organic giant-molecule resin substrate (a plastic sheet and plastic lens) currently used abundantly as a base which makes current 
and a photocatalyst support Although such as dust in atmospheric air, could be prevented according to the electrostatic- 

discharge prevention operation by titanium oxide when the hydrophilic coating agent which consists of silicon system resin was 
applied, there was a trouble that degradation of plastics material which consists of organic giant-molecule resin by the 
photocatalyst function was remarkable. Moreover, anatase mold titanium oxide Ti02 which has this photocatalyst ability Having 
needed UV irradiation, in order to demonstrate a hydrophilic function, and the hydrophilic coating agent which consists of silicon 
system resin having un-arranged [ that a hydrophilic function cannot be demonstrated ]. when installed in the location where 
ultraviolet rays are not irradiated. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned problem, when it inquires wholeheartedly, the coating agent 
which consists of mixture of an amorphous mold titanic-acid ghost and silicon oxide Excel in membrane formation nature, and it not 
only has the extremely excellent hydrophiiic property, but in addition, have the static electricity ********** operation, and it does 
not carry out electrostatic adhesion of the dirt. And it finds out that a hydrophiiic function can be enough demonstrated even place 
[ which does not have about / not degrading organic macromolecule resin material / and UV irradiation ], and came to complete 
this invention. 

[0005] Moreover, even if it was the case where there was no UV irradiation in the mixture of an amorphous mold titanic-acid ghost 
and silicon oxide when bases, such as glass and a tile, are coated with the coating agent which comes to mix with a photocatalyst 
further, it came to complete a header and this invention for a surface hydrophilic-property function being demonstrated. 
[0006] That is, this invention relates to the surface hydrophiiic radical object characterized by making the hydrophiiic coat (layer) 
containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide sol, and silicon oxides, such as 
colloidal silica, form in a base front face. Moreover, this invention relates to the surface hydrophiiic radical object characterized by 
making the hydrophiiic coat (layer) containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide 
sol, silicon oxide, such as colloidal silica, and photocatalysts, such as anatase mold titanium oxide, form in a base front face. 
Furthermore, this invention relates to the hydrophiiic coating agent containing amorphous mold titanic-acid ghosts, such as a 
hydrophiiic coating agent containing amorphous mold titanic-acid ghosts, such as an amorphous mold titanium peroxide sol, and 
silicon oxide, such as colloidal silica, and an amorphous mold titanium peroxide sol, silicon oxide, such as colloidal silica, and 
photocatalysts, such as anatase mold titanium oxide. 
[0007] 

[Embodiment of the Invention] It sets to this invention and is titanium peroxide Ti03 of an amorphous mold as an amorphous mold 
titanic-acid ghost. Amorphous mold titanium oxide Ti02 It can illustrate. In titanium peroxide and amorphous mold titanium oxide of 
an amorphous mold, it is anatase mold titanium oxide Ti02. Rutile type titanium dioxide Ti02 It differs and there is almost no 
photocatalyst function on parenchyma. 

[0008] As amorphous mold titanium peroxide used in this invention, especially a desirable amorphous mold titanium peroxide sol can 
be manufactured as follows, for example. Titanium tetrachloride TiCI4 Aqueous ammonia thru/or hydroxylation alkali like a sodium 
hydroxide are added to a titanium salt water solution [ like ]. If the hydroxylation titanium (OH) Ti 4 of light blueness white and 
amorphism to produce is also called alt.titanic-acid H4Ti04 and processes this hydroxylation titanium with hydrogen peroxide 
solution after washing / separation, the titanium peroxide liquid of the amorphous gestalt of this invention will be obtained. This 
amorphous mold titanium peroxide sol is 8-20nm in pH 6.0-7.0 and particle diameter, and that appearance is the liquid of yellow 
transparence, and even if it saves it in ordinary temperature for a long period of time, it is stable. Moreover, although sol 
concentration is usually adjusted to 1.40 - 1.60%, when the concentration can be adjusted if needed and it uses it by low 
concentration, it is diluted and used with distilled water etc. 

[0009] Moreover, in ordinary temperature, it does not yet crystallize to anatase mold titanium oxide in the amorphous condition, but 
this amorphous mold titanium peroxide sol is excellent in adhesion, membrane formation nature can be high, and a thin film [ that it 
is uniform and flat ] can be created, and the desiccation coat has the property of being stable, to the photocatalyst besides the 
property in which it does not melt into water. In addition, if the sol of the titanium peroxide of an amorphous mold is heated above 
100 degrees C, what carried out after [ coating ] desiccation immobilization of the amorphous mold titanium peroxide sol at the 
base will become anatase mold titanium oxide with heating of 250 degrees C or more by beginning to change to an anatase mold 
titanium oxide sol. 

[0010] The sol-like thing which made solvents, such as a nitric acid, carry out suspension distribution of an impalpable powder-like 
thing or the thing of the shape of this impalpable powder as amorphous mold titanium oxide used in this invention is known. When 
using an impalpable powder-like thing among the amorphous mold titanium oxide which does not have this photocatalyst function, it 
will mix with binders, such as heat-curing water soluble resin, and will coat. 

[0011] As a silicon oxide used in this invention, although siloxanes compounds, such as silicone besides silicon dioxides, such as 
colloidal silica, and organopolysiloxane, and water glass can be mentioned, colloidal silica is desirable. 

[0012] As a photocatalyst which can be used in this invention, Ti02, ZnO, SrTi03, CdS, Although CdO, CaP, InP. In 203, CaAs, 
BaTi03, K2Nb03, Fe203, Ta205, W03 and Sa02, Bi203, NiO, Cu20, SiC, Si02, MoS2 and MoS3, InPb, Ru02. Ce02, etc. can be 
mentioned Powdered also in these, or sol-like anatase mold titanium oxide Ti02 It is desirable. 

[0013] Although sol-like anatase mold titanium oxide, i.e., an anatase mold titanium oxide sol, can be manufactured as mentioned 
above by heating an amorphous mold titanium peroxide sol at the temperature of 100 degrees C or more, the titanium oxide sol of 
the anatase mold which the description of an anatase mold titanium oxide sol changes with heating temperature and heating time 
somewhat, for example, is generated by processing at 100 degrees C for 6 hours is 8-20nm in pH 7.5-9.5 and particle diameter, and 
the appearance is the liquid of yellow suspension. Even if it saves this anatase mold titanium oxide sol in ordinary temperature for a 
long period of time, it is stable, but when it mixes with an acid metallurgy group water solution etc., precipitate may arise, and if Na 
ion exists, photocatalyst activity and acid resistance may be spoiled. Moreover, although sol concentration is usually adjusted to 
2.70 - 2.90% of the weight, it can also adjust and use the concentration if needed. 

[0014] As a photocatalyst, "ST-01" (Ishihara Sangyo Kaisha, Ltd. make) of marketing and "ST-31" (Ishihara Sangyo Kaisha, Ltd. 
make) can be used as a titanium dioxide of the shape of powder besides the above-mentioned anatase mold titanium oxide sol. In 




this case, although anythings can be used if a photocatalyst operation does not receive degradation and a photocatalyst function is 
not reduced as a binder, it is desirable to use the above-mentioned amorphous mold titanium peroxide sol which has the 
outstanding adhesive property in ordinary temperature. 

[0015] On a photocatalyst object, photocatalyst functional auxiliary addition metals (Pt, Ag, Rh, RuO, Nb, Cu, Sn, NiO, etc.) can also 
be added in the manufacture process as what carries out the promotion complement of the photocatalysis. Moreover, the particle 
which mixed the particles of a spontaneous mold ultraviolet radiation agent or a light storage mold ultraviolet radiation agent or 
these radiation agents with the photocatalyst in front of shaping is also mixable. 

[0016] The hydrophilic coating agent of this invention can be made to contain the dielectric ceramic ingredient and the conductive 
ceramic ingredient which have an ultraviolet-rays cutoff function and an electrostatic-discharge prevention function with 
amorphous mold titanium oxide and a silicon oxide if needed. 

[0017] Although the thing of the metal quality of the materials, such as aluminum and steel, can be used for the organic quality of 
the materials, such as quality of non-equipments, such as ceramics and glass, organic macromolecule resin, rubber, a tree, and 
paper, and a list, when using that by which the photocatalyst was contained in the coating agent as a base with which the 
hydrophilic constituent of this invention is supported, the base which consists of organic macromolecule material is not desirable. 
Moreover, what it was not restricted to the magnitude or form, but the shape of the shape of the shape of the shape of tabular, a 
needle, and a honeycomb and a fiber and a filtration sheet and a bead, the letter of firing, and they accumulated may be used. 
[0018] As the coating approach of the coating agent of this invention, the approach of making a thin film by methods of 
construction, such as a spray coat, dipping, and a spin coat, is mentioned. Moreover, although determined by film formation engine 
performance which the purpose of hydrophilic grant can attain as thickness of a coating thin film (layer), such as thickness and a 
binder, when using the coating agent which consists of mixture of the amorphous mold titanium peroxide sol which also has the 
binder function, for example, and colloidal silica, coating is usually carried out to the thickness of 0.5 micrometers - 5.0 
micrometers. 

[0019] The hydrophilic coating agent of this invention can be used for dirt prevention of building materials, such as silicon system 
sealing materials, oily caulking materials, etc. between the stimulus pain mitigation at the time of cloudy prevention of show cased 
glass, a bathroom mirror, a spectacle lens, the window glass of an automobile, and the body and impregnation of a hypodermic 
needle in the living body, a windowpane, dew condensation prevention of a skylight, a bathroom, and modular baths, between an 
outer wall and window frames, between a tile and a tile, etc.. etc. Moreover, in the case of the coating agent containing a 
photocatalyst, since the contamination organic substance, such as dust adhering to the base front face which consists of non- 
equipments, such as glass and a tile, an oil, and dirt, is disassembled by photocatalyst operation, it can use for sheathing 
construction material etc. 
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EXAMPLE 



[Example] Although an example is hung up over below and this invention is explained to it still more concretely, the technical range 
of this invention is not limited to these instantiation. 

The example 1 (manufacture of an amorphous mold titanium peroxide sol) of reference 

It counteracts by mixing what diluted 50% solution (Sumitomo SHITIKUSU, Inc.) of a titanium tetrachloride TiCl4 with distilled water 
70 times, and the thing which diluted 25% solution (Takasugi Pharmaceuticals incorporated company) of ammonium hydroxide 
NH40H with distilled water 10 times to a capacity factor 7:1. The neutralization back pH is adjusted to 6.5-6.8, and the supernatant 
liquor after neglect is thrown away for a while. About 4 times as much distilled water as the amount of gels of Ti (OH)4 which 
remained is added, and it fully agitates and is left. Rinsing is repeated until it checks with a silver chloride and the chlorine ion in 
supernatant liquor is no longer detected, finally supernatant liquor is thrown away, and it leaves only gel. Depending on the case, 
centrifugal separation can perform dehydration processing. If it adds in every 30-minute 2 steps and 210ml of 35% hydrogen 
peroxide solution is agitated at about 5 degrees C to Ti(OH)43600ml of this light blueness white overnight, amorphous mold titanium 
peroxide sol about 2500ml of yellow transparence will be obtained. In addition, in the above-mentioned process, since the insoluble 
matter may deposit in water, such as metatitanic acid, if generation of heat is not suppressed, as for all processes, it is desirable to 
suppress generation of heat and to perform it. 

[0021] The example 2 (manufacture of the titanium oxide sol from an amorphous mold titanium peroxide sol) of reference 
If the above-mentioned amorphous mold titanium peroxide sol is heated at 100 degrees C, anatase mold titanium oxide will arise 
after progress for about 3 hours, and if it heats for about 6 hours, an anatase mold titanium oxide sol will be obtained. Moreover, 
although the thing of yellow opacity will be obtained if it heats at 100 degrees C for 8 hours and light yellow and ****** 
fluorescence will be tinctured with and condensed, and the thing of **** yellow will be obtained if it heats at 100 degrees C for 16 
hours, compared with the above-mentioned 100 degrees C and the thing of 6-hour heating, as for these, a desiccation degree of 
adhesion falls somewhat. Since viscosity is falling compared with amorphous mold titanium peroxide, this titanium oxide sol is used 
to 2.5 % of the weight, condensing so that it may be easy to carry out dipping. 

[0022] What carried out two fold serial dilution of the amorphous mold titanium peroxide sol (it contains 1.7% of the weight as Ti03) 
produced by the example of reference to the float glass of 1 150x150mm of examples, It is colloidal silica (the Nissan chemistry 
company make, trade name Snow tex. and Si02 are contained 20.7%) Ti03 Receiving Si02 The weight ratio coated the above- 
mentioned base using what was mixed so that it might become 0%, 0.5%, 1%, 2%, and 8%, respectively, spray gun FS-G05R-1 which 
has a round shape blowdown nozzle with a diameter [ by Meiji Machine Co., Ltd. ] of 0.54mm in coating — 2 kg/cm3 the Ayr ** — 
using — the amount of blasting — 0.2g/100cm2 ** — it carried out and was made to dry at 80 degrees C after spraying Moreover, 
what did not carry out surface coating was used as contrast. 

[0023] Next. 0.1ml of tap water was dropped at each glass substrate from height of 1cm by the syringe, and the experiment which 
measures the diameter (phi: unit mm) of the waterdrop on a substrate was repeated 4 times after neglect for about 10 minutes, 
without irradiating ultraviolet rays. A result is shown in Table 1. As shown also in Table 1, the surface hydrophilic radical object 
concerning this invention showed the outstanding hydrophilic property. 
;0024] 
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[0025] Example 2 amorphous mold titanium peroxide sol Ti03 It replaced with, and when the coating agent which consists of 
mixture of amorphous mold titanium oxide powder (the Idemitsu Kosan make, a trade name; Idemitsu titania) and the heat-curing 
water soluble resin as a binder was used and also having been carried out like the example 1, the almost same result was obtained. 
[0026] When replaced with example 3 colloidal silica, and aquosity acrylic silicon resin (the Rock Paint Co., Ltd. make, a trade name; 
SHIRIKOMAKKUSU) was used and also having been carried out like the example 1. the almost same result was obtained. 
[0027] It is the anatase mold titanium oxide sol further obtained in the example 2 of reference as a photocatalyst by the coating 
agent of example 4 example 1 Ti03 Receiving Ti02 What was added so that a weight ratio might be set to about 1:3 was used, and 
also it carried out like the example 1. A result is shown in Table 2. As shown also in Table 2, the surface hydrophilic radical object 
concerning this invention showed the hydrophilic property which was excellent in spite of having not been UV irradiation Shimo. 
Moreover, as for the coating layer, it turned out under UV irradiation that after prolonged progress does not change at all. 
[0018] 
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